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(54) SOUND INSULATOR 

(57)Abstract: 

PURPOSE: To obtain a sound insulator comprising a vulcanized rubber obtained by 
vulcanizing a specific copolymer, excellent in oil resistance, heat resistance and cold 
resistance and excellent in sound insulating performance without accompanying resonance 
phenomena in wide frequency region and useful for building materials, etc. 
CONSTITUTION: This sound insulator comprises a vulcanized rubber obtained by vulcanizing 
an ethylene-(meth)acrylic ester copolymer (A1) or an ethylene (meth)acrvlice ster - 
crosslinking site (e.g. epoxy group) containing monomer copolymer (A2) such as an ethylene- 
(meth)acrylate unsaturated carboxylic acid glycidylester copolymer. The rubber is obtained by 
vulcanizing the component A1 with an organic peroxide such as di-tert.-butyl peroxide or 
vulcanizing the component A2 with a compound capable of reacting with the crosslinked site. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an insulator. Furthermore, in detail, using the synthetic 
rubber which is excellent in oilproof, thermal resistance, and cold resistance, this invention is not 
accompanied by resonance phenomena in a large frequency domain, but relates to the insulator which 
was therefore excellent in the noise insulation engine performance. 
[0002] 

[Description of the Prior Art] It has set in the construction industry and it has been an important 
technical problem from a viewpoint of reservation of a ** tooth space to raise noise insulation engine 
performance, such as a sitting-room. And in order to raise this noise insulation engine performance, the 
plywood, the plastic sheet, the gold layer plate, etc. are used widely. However, the noise insulation 
engine performance with much more advanced owing to the habitation tooth space having become small 
in recent years etc. is demanded. And when a plywood was independently used as an insulator, for 
example, resonance phenomena occurred on a certain specific frequency, and there was a problem that 
an effect of intercepting noise was not shown at all, near [ this ] a frequency. In order to improve such a 
problem, the laminating of the synthetic rubber is carried out on the surface of a plywood, and the 
method of preventing resonance is examined. However, the Prior art was not what can not necessarily be 
satisfied, when comparing with the advanced demand level over the noise insulation engine 
performance. 
[0003] 

[Problem(s) to be Solved by the Invention] In view of this present condition, using the synthetic rubber 
which is excellent in oilproof, thermal resistance, and cold resistance, the technical problem which this 
invention tends to solve is not accompanied by resonance phenomena in a large frequency domain, but 
consists in the point of offering the insulator which was therefore excellent in the noise insulation engine 
performance. 
[0004] 

[Means for Solving the Problem] That is, this invention relates to the insulator using the vulcanized 
rubber obtained by vulcanizing an ethylene-(meta) acrylic ester copolymer or an ethyle _e-(meta) acKyii^ 
gster-bridge formation site content monomer copolymer . Hereafter, it explains to a detail. 
[0005] The acrylic ester in the ethylene-(meta) acrylic ester copolymer of this invention or an ethylene- 
(meta) acrylic ester-bridge formation site content monomer copolymer (meta) is ester obtained from an 
acrylic acid or a methacrylic acid, and alcohol. As alcohol, the alcohol of carbon numbers 1-8 is 
desirable. (Meta) As an example of acrylic ester, methyl acrylate, methyl methacrylate, n-butyl acrylate, 
n-butyl methacrylate, tert-butyl acrylate, tert-butyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl 
methacrylate, etc. can be raised. In addition, as acrylic ester (meta), the kind may be used independently 
or two or more sorts may be used together. 

[0006] In the mole ratio of ethylene/(meta) acrylic ester, 45 / 55 - 85A15_ are desirable still more 
desirable, and the content rates ot ethylene and acrylic ester (meta) in the copolymer of this invention 
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are 60 / 40 - 80/20. J\¥he n the rate ofethylene iyexcessjy e, the crystallinity of the copolymer obtained 
may become hig ^jubbeTejasticity mayj^jmdjt may ITe inferior also to (rilproof. On the other hand, 
when the rate ofaorylic^ester (meta) isexcess jye, aT^n flkjioint may hgc pme high and use at low 
temperature may becomeThfricult. In addition, the amount of the acrylic ester (meta) at the time of using 
two or more sorts together as acrylic ester (meta) is based on the total quantity of ** (meta) acrylic ester. 

[0007] In addition to the above-mentioned ethylene, acrylic ester, and a bridge formation site content 
monomer, the copolymer of this invention may contain these and other copolymerizable monomers. As 
this monomer, halogenation olefins, such as an isobutylene, styrene and its derivative, vinyl acetate, 
: tetrafluoroethylene, and hexafluoropropylene, etc. can be raised, for example. 
[0008] As a bridge forma tion site content monomer , used for the copolymer of this invention For 
example, glvcidvl acrvlateT glvcidvl metjmcrylate^ Jtaconic-acid diglycidyl ester, Unsaturated- 
carboxylic-acid glycidyl ester, such as butene tricarboxylic acid triglycidyl ester and p-styrene 
carboxylic-acid glycidyl ester, Epoxy group content monomers, such as unsaturated hydrocarbon 
glycidyl ether, such as vinyl glycidyl ether, allyl glycidyl ether, and methacrylic glycidyl ether; An 
acrylic acid, Although carboxyl group content monomers, such as a methacrylic acid, an itaconic acid, a 
maleic acid, a fumaric acid, a 2-norbornene-5-carboxylic acid, a cinnamic acid, a maleic anhydride, and 
maleic-acid monomethyl, etc. can be raised The viewpoint of the selectivity of a compounding agent to 
an unsaturated-carboxylic-acid glycidyl ester compound is de sirable. The desirable amount of 
copolymerization of these bridge formation site content monomer is 0.1-5-mol %. 
[0009] As a copolymer of this invention, it is JIS. 0.5-500g / thing whose 10 minutes are in the range for 

0. 5-50g / 10 minutes preferably is usually used for the melting characteristic of 190 degrees C specified 
byK6791. 

[0010] The copolymer of this invention can be manufactured according to the bulk polymerization by 
the usual approach, for example, free radical initiator, an emulsion polymerization, solution 
polymerization, etc. In addition, a typical polymerization method is the bottom of existence of the 
approach indicated by JP,46-45085,B and the polymerization initiator which generates a free radical, 
and the pressure of 500kg/cm2. It can manufacture according to conditions with a temperature of 40-300 
degrees C above. 

[001 1] The copolymer of this invention vulcanizes and is used as vulcanized rubber. In the case of the 
copolymer which does not include a bridge formation site, it vulcanizes with an organic-acid-peroxide 
object, and, in the case of a copolymer including a bridge formation site, a bridge formation site is 
, ^ulcanized with the p olyfunctional compound which can react. What is usually used for bridge 
formation ot usual rubber as this organic peroxide can be used. For example, di-t-butyl peroxide, t-butyl 
cumyl peroxide, Dicumyl peroxide, alpha, and alpha-bis(t-butyl PAOKI seesaw propyl) benzene, 2, the 
5-dimethyl -2, 5-di-tert-butyl peroxide hexane, 2, the 5-dimethyl -2, 5-di-tert-butyl peroxide hexyne - 3, 

1, and 1 -screw (tert-butyl peroxide) - 3, 3, 5-trimethylcyclohexane, An n-butyl -4, 4-bis(tert-butyl 

. peroxide) valerate, 2, and 2-bis(tert-butyl peroxide) butane, 2, and 2-bis(tert-butyl peroxide) octane etc. 
is raised. 

[0012] In the case of a copolymer including a bridge formation site, vulcanization is attained by using 
tjoesg^functional groups and the polyfunctional compound which can react. 

([001 3])' When a bridge formation site is an epoxv grou p, a polyfunctional organic acid, a polyfunctional 
amine compound, an imidazole compound, etc. are raised. Moreover, when a carboxyl group is a bridge 
formation site, a polyfunctional amine compound etc. is raised. These vulcanization system is not 
sintably chosen by the production process of vulcanized rubber, and is not limited to these. 

(^OHpThe method of obtaining the insulator of this invention is as follows. To the copolymer of this 
invention, carbon black, a white bulking agent, a n anti-oxidant, a vulcanization accelerator, processing 
aid, a plasticizer, a metallic oxide, etc. are mixed using the usual kneading machines, such as a roll and 
Banbury, if needed. The obtained rubber constituent is fabricated and vul canized in a desired 
configuration. 120 degrees C or more, vulcanization may carry out for 1 - 30 minutes at the temperature 
of 150-220 degrees C preferably, and secondary vulcanization of 1 - 24 hours may usually perform it at 
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the temperature of 150-200 degrees C depending on the need. In this way, the lami nating of the obtai ned* 
vulcanize d rubber is jgrr ied out to a b ase pl ate. Although the plate which a plywood, plastics, a metal 
"plateTetcTwere usedand carried ouTTfi e laminating of the red RAUN fiber in the rectangular direction as 
a plywood as a base plate is illustrated, these are suitably chosen according to each purpose of use, and 
are not limited especially. Moreover, it is not restricted about the thickness of a plywood, and especially 

duration, either, but is suitably chosen according to the purpose of use. 
J0015] 

HSfext, this invention is explained with an example and the example of a comparison. 
[0016prhe combination shown in one to> example X an d example of comparison 3 tables 1-3 was 
kneaded by rotor rotational frequency 60rpm using the 1.51. closed mold mixer prepared at 80 degrees 
C. Then, the viilcanization system was added using the 10 inches opening roll, and the compound was 
obtained. This compound was fabricated 55cmx55cmxlmm in the shape o fj isjieeU ising the calendering 
roll, and the vulcanization rubber sheet was obtained by vulcanizing on condition that 170 degree- 
Cx30in gear oven In the example 1, the example 1 of a comparison, and the example 2 of a 
comparison, the obtained vulcanization rubber sheet was pasted up on the 60cmx60cmx5.5mm plywood 
with the bond for woodwork, the plywood of this dimension was further pasted up from on the, and the 
laminate with a total thickness of 12mm was made. In the example 3 of a comparison, only the 
60cmx60cmxl2mm plywood was used not using synthetic rubber. Measurement of vulcanized-rubber 
elasticity carries out the compound of an example 1, the example 1 of a comparison, and the example 2 
o£acomparison 170 degree-Cx30' press cure, and is JIS. It measured according to K-6301. 
^0017pv4easurement of a noise insulation property was performed using the noise insulation measuring 

Tice (Rion precision sound level meter NA-61) shown in drawing 1 . The volume of a sound-source 
side and a sound reception side box is 3 1.1m. Carrying out, the sample opening aspect product cost 
0.36m for 2 (600x600mm). Th e lamina te^was attached in Opening A and calculated transmission loss 
(TL) by the bottom type from the sound pressure by the side of a sound source and sound reception. 
Measurement gave the sine wave to the loudspeaker and investigated the sound pressure level (dbF) by 
the side of the sound source at that time, and sound reception. In addition, the test-frequency range was 
set to 100-5000Hz (it measures with the center frequency of an one-third octave). 
[0018] (Transmission loss TL) =L1-L2+10, log 10 (S/A) 

It is here. LI : Sound pressure level by the side of a sound source L2 : Sound-pressure-level [ by the side 

of sound reception ] S : Opening area (0.36m2) 

A : absorption of a sound receiving room A= (55.3) (/C) and (V/T) 

C: Acoustic velocity in air V: Volume of a sound receiving room (1.087m3) 

T: Reverberation time of a sound receiving room (1.8 seconds: measured value) 

[0019] In addition, transmission loss excels [ direction / of a large numeric value ] in a noise insulation 

property. 

[0020] The result was shown in Tables 4-5 and drawing 2 . In the example 1 by this invention, the 
resonance phenomena before and behind the frequency of 2500Hz which fully satisfies the particulars 
ability required of synthetic rubber, such as oilproof, thermal resistance, and cold resistance, and is seen 
in the examples 1-3 of a comparison are canceled nearly completely so that clearly from a result. 
[0021] 
[Table 1] 
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ODTMAB: Octadecyl trimethylammonium star's picture [0022] 
[Table 2] 
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ODTMAB: Octadecyl trimethylammonium star's picture [0023] 
[Table 3] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,09-012797,A [DETAILED DESCRIPTION] 



Page 5 of $i5 



mm 


I 


S 


inn 

lull 


TJPP *-f 51 .v, 


(v 


rw-yu 


40 




oU 




r 
0 


7.7*7 V>Wt 


2 


mm 


5 




8 




0.8 


Wl/ J— Ml 


0.4 




2.0 




1.0 



[0024] The explanation numeric value of Tables 1-3 is the weight section. 

Hopolvmer A: Ethylene (66-mol Q/oVmethyl-acrylate (33-mol %)-glyc idyl metha crylate (one-mol % ) 

copolymer (190-degree C melting characteristic =7.0g / ? 10 minutes i wHidrrsnspecified by JIS K6791) 

Copolymer B: Acrylic rubber (Nippon Zeon Co., Ltd. make AR-31) 

Copolymer C: Ethylene-propylene rubber (Sumitomo Chemical Co., Ltd. make E-522) 

RS-700: Plasticizer (the Asahi electrification company make) 

PW-90: Paraffin oil (Idemitsu Kosan make) 

NS-200: Calcium carbonate (Japanese east powdering industrial company make) 
Tacky roll 1000: Petroleum resin (Sumitomo Chemical Co., Ltd. make) 
SOKUSHI Norian: Vulcanization accelerator (Sumitomo Chemical Co., Ltd. make) 
[0025] 
[Table 4] 

Example 1 Example 1 of a comparison Example of comparison 2 vulcanized- 

rubber property *1 Tensile strength kgf/cm 2 145 108 120 Elongation % 530 400 450 Degree of 
hardness JIS-A 63 58 65 Oilproof % *2 65 23 200 Cold resistance Brittle temperature ** - 33 - 21 <-60 
Thermal resistance *3 Tensile strength kgf/cm 2 135116 work Increase and decrease -7 + 8 It carries 
out. ** Elongation % 250300 It is. ** Increase and decrease -52 -25 ** Law Degree of hardness JIS-A 

76 73-izing ** Increase and decrease +13 +15 Good [0026] *1 Vulcanization 

conditions : 170 degree-Cx30 minute vulcanization *2 Oilproof: JIS No.3 oil Volume change *3 after 
150 degree-Cx 70-hour immersion Thermal resistance: 175 degree-Cx 14-day aging [0027] 
[Table 5] 

Example 1 Example 1 of a comparison Example 2 of a comparison Example 

of comparison 3 noise-insulation property (transmission loss dBF) Frequency Hz 500 41.5 41.5 41.5 
39.5 630 44.5 40.5 39.5 40.5 800 35.5 36.0 37.5 31.5 1000 39.5 41.5 36.5 40.5 1250 39.5 39.038.5 
42.51600 43.541.5 42.536.5 2000 42.5 42.5 35.5 28.52500 42.5 33.540.5 26.53150 45.545.5 45.543.5 

4000 41.5 45.547.5 42.55000 43.545.5 41.553.5 [0028] 

[Effect of the Invention] In the large frequency domain, it was not able to be accompanied by resonance 
phenomena by this invention, using the synthetic rubber which is excellent in oilproof, thermal 
resistance, and cold resistance, but the insulator which was therefore excellent in the noise insulation 
engine performance was able to be offered as explained above. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the wor d which can not be translated. 
3. In the drawings, any words are not translated. 



. CLAIMS 



[Claim(s)] 

[Claim 1] The insulator using the vulcanized rubber obtained by vulcanizing an ethylene-(meta) acrylic 
ester copolymer or an ethylene-(meta) acrylic ester-bridge formation site content monomer copolymer. 
[Claim 2] The insulator of claim 1 whose bridge formation site is an epoxy group. 
[Claim 3] The insulator which comes to carry out the laminating of the vulcanized rubber according to 
claim 1 to a plywood front face. 

[Claim 4] The insulator according to claim 3 which is the vulcanized rubber from which vulcanized 
rubber is obtained by vulcanizing an ethylene-(meta) acrylic ester-unsaturated-carboxylic-acid glycidyl 
ester copolymer. 



[Translation done.] 
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X^/l^y^fcXttx*!' > - T9V ;HExx 



tr;U3-;i'*^#^^ftx^T^'C*ft. r^a-* 

7) 7?'J^ex*r/^*ftfflfc LTte. *WT9 

-K n-yf-;M^^UW-h. tert-7^7 
90U- K tert-7f;M^^'Jl/-h, 2-X 
J-)]s\*is)\sT? VU-h . 2-xf-j|^v*>7k**7 
yi^-h&k'£J>tfft£i:a { T'£ft. =5rfc, U?) 7 
y-yA^XAxA-fcLTtt. -5-co-SSrJji*hT'^fflUT 
& i < . XiiZ«OL£ Wfl UT i> J: K 
[0006] *%BB(7)ftfi^*:(CiJttftx^py t 
r^U^Kxxr^^^J^i. xf-WV/ 
? ) 77 >J;H8xxr7UO ; t;WJt'C4 5/5 5~8 5/ 
15*W*L<. 3gOff*L<li6 0/4 0~8 0/2 
OT&ft. x^-uyc7)Si>&*>'3a^^^i#4»iift«a 

tfSBfc&ft.lfctf&ft. Srfc. <**>7?!M*x 
Xx^fcLT-SUUiiHfrfflLfc*^) 77 'J 
yH?xx-f;KOftli. & U?) t^'J/WUxxt 1 ;!^) 

[0007] *mnm&mt. m&^wm 
T9v/mx.ATiMxft&W't i****** 

{,OTj,ottJ:v\ mm&t\,x\±. fcfcttf-fv 

O^oyy-fb^l^^ -f y^rt'2rfc«f ft £ t*<-CS ft . 
[0008] *IHBcoia^^fflv^<xft?E1t^^ h 

rv>> i JA>x99v\'-Y* 4f3>m.&r» s szs 

y y y/ux-x;^ £rt*m\8H£fcm9 y ^ >->x 
-x^ifx^^a^wm** : 7^ y;n», *99 

i^t'^^tfftvlk^t'^ft* 5 ^ ffi-^»«OS^tttv^ 

S^ftJiO. 1-5 t^T*) ft. 
[0009] *fgHJJc7)iai^t LTii. J I S K6 
7 91 T'«^$^ft 1 9 OX;c95§itt!&#)ffiSO . 5~ 
500g/10^ #£L<ti0. 5~50g/10^ 

w^Hcft ft i<o* { fiefflsnft . 



(3 

3 

[ooio] *m\c?>m.&M±. a««m tztt 

m&%£iz± o xwm-ti z t tf~cz h.z&.itm 
mm&m-u. mkm4 e -a s o 8 5^mizim 

£T\ E^)5 0 0kg/cm2 jjLh, aJK4 0~3 0 0 

wg-mz* mm-t z t s . 

[ooiu *amn&*6mt* tmim*\ nm. 

ff)m^ammimzir,rM^ti. asm-jhtu io 

^ftfcio-cmnsii*. mmemmt trim® 
<7)ij*<?&mizm®m^t>ix&i><r)tf®.mx'$ . tztt 

-**1M H. y7S;^-^ffK, «, a-t'X 
(t-/f;W!-^wvraW) o-tf>\ 2, 
5 ->?**7l'- 2 , ( t-y^-;^\--3fdE-v) 
=>Mfy. 2, 5-^f-;l^-2. 5-v (t-7W* 
-Jj-*^) 1, 1-fc'X (t-7*)Vrt 

-ttis) -3. 3, 5-hU*^s'?0'vJM?->'. 20 
n - 4, 4 - tf* ( t - T^K-** v ) A 
UU-K 2. 2-h'X (t-/f;WW*5^) 7? 

y s 2, 2 -fx (t-^w— *7?y%: 

[0012] $mvj h z&tsm&ftcoms. jnstti 

ZtlhWm t EJE5 U§6 ^-tfigttft^ft^fflv \* z t 

[0013] gatiM htfx.x*ism?>i%&. 

(mZ'h-yX. Ztit>l,zmfeZixZ>i>(r>X'ii&\ 

[0014] *wj\m&tt*'&h-)m±. tit urn 
<r>tt5*)X'b&. *m\m&&w\z. -xgizmtx. 

m. Mimm. ton. &im{m%t't:a->K 
>v)-tcz<m®nmmm:m^xm&^h. n^tu-z 
i^mmmmviizmLiimtz. tamtmM 

12 0T&U:, ft&Kitl 5 0~2 2 0XOTfijrei 40 
~3 0d)-|atft\ ^tCioTJil 5 0-2 0 0^^ 
JST'l~24^W2»«[T'fif 3 5r-?Tt>iV\ Zo t 

x®t>tiizmefm*$:^-xmzmmi-h. <-zmt 

tppmztihifi. ztiMiztLfticommsmzmtx 

m& t'tcov ^x hmzmm^ivf. tmmmizfc 
txmmmztiz. 

[0015] 50 



^^9-127 9 7 

4 

imam mz. m&mm\mm$:i>~>x*wtem 
mti. 

[ o o 1 6 3 mm i waxm i~3 
m i ~3 t^-rffi^-^ 8 ox:tzmmiti 1.51 ?>?&P8 

SS^-SrfflVV o-^-HH£a6 0rpmT^L 
fc. *<0f£. 1 0-f yf-O^-rya-^Srfflv^S^ 
£gs»nU 3WV»Ht«fc. W&ytv?yY*iiv 

y?— o— ;^I^T5 5cmX 5 5cmX 1 mm60i/ 
-M*fcJft»U ^rT^-7'y4'170'CX30' ^ 

Ay-h5:60cmX60cmX5. 5mm(^Stt 

*U h-*/Wm 2mmc7)Sl«^ofc. ifc»M 
3(Cfc^T<i. ^d'ASrffl^f, 60cmX60cm 

it. mmmi. itmmiwimmcoiy'^yFZ 

1 7 0*CX3 0' J I S K-63 0 1 

[0017] jg^g#itc7)ai^«. ia i ^-rie^iffl^ 

ofc. S*fflatfg#n*-y^^«88[«l. Im3 t 
L. iC^P^BBS{±0. 36m! (600x600m 

m) titz. mmmmu&Atmm. %mmt% 

%mcr>%E£ *)msmz (U) SrT^tJ: OH^L 

Xt/^H^ffiW^ ( d b F ) SrP^Tt. =5:te> « 
£^«3g«EH{il0 0~5 00 0Hz (1/3:*?*- 

[0018] jSjSS^ ( T L) = Li -L 2 +10- 1 
ogio (S/A) 

-T^T Li : IKEK* L 2 

S :fflnWffi (0. 3 6m 2 ) 
A A= ( (5 5. 3) /C) • 

(V/T) 

C:^+^ar V:S§gc7)§a (1. 087m 
3 ) 

t : %&m<rmmffl ( 1 . 8^ : mm) 

[ o o 1 9 3 mmmt±$ ^mm^tm^ 

[00203 *S££fl4~5&tf02tC*b£. 

J^«2 5 0 0 H z fim^)ft«S*»±Ji»2^^tC»RB$ 

[002 13 
[«13 



5 



mm 


A 


m 


100 


FEF 


40 




1 




0.5 


^*#-F445 


2 




0.8 


QDTMAB 


L5 




2.3 



ODTMAB : ?TisfVhV t^VTy*:-^ &7 

[0022] 
[^2] 



S88I 


B 


S 


100 


FEF ^77^ 


60 


RS-700 


5 


Xf7 l J>t 


1 




0.5 


**;tf-F445 


2 




0.8 


ODTMAB 


1.5 




2.3 



ODTMAB : #9 fris/UbV *WTV*.—*> A7 

[0023] 
[«3] 



(4) $^9- 1279 7 

6 



10 







US 


C 


3 


100 


FEF ~T*7v9 


70 


PW-90 


40 


NS-200 


60 


*y*n-;nooo 


5 




2 


MAS 


5 




8 




0.8 




0.4 




2.0 




1.0 



[0024] misomw 

20 ^S^ttA : Jii-Uy ( 6 6^%) -T9 UJUfcXf- 
%)M^ft(JIS K679 lT'ffl5££*l&190 

r<o}Mti!:=7. og/io^) 

fta^frB : T? VlVdJ* ( B^-b^^lS! AR— 3 
1) 

ttg E-522) 

RS-7 0 0 : oJWfi (MMAtflM) 

pw-9o :a-77< y*4)i> (ftKmrnm 

30 NS-2 0 0: ISgWMl^A ( B^bX^tSS) 

? -y^-o-zn ooo: (&£tt&imm) 

[0025] 
[^4] 



mmm mmi wm2 

«:fA!mt *1 



3l5g&g kgf/cm 2 


145 


108 


120 


WTfX 


530 


400 


450 


mm J1S-A 


63 


58 


65 


W?lJH± % *2 


65 


23 


200 












-33 


-21 


< -60 


BUM* *3 








Hmm. kgf/cm 2 


135 


116 


m i. 




-7 


+8 






250 


300 


^ m 




-52 


-25 





7 

£ JIS-A 

mm 



76 
+13 



(5) 

73 
+15 



^¥9-12 79 7 



8 



it 



[0 0 2 6] *1 17 0X:x3 0#flOgS **3 Mfett : 

*2 jSflM4:JIS No. 33r^^ 1501CX7 [0027] 

omxw&ttwmsefc * [*5] 



17 5*Cxl4B=gft 





mxmi 




&MM2 


mm 3 










Hz 










500 


41.5 


41.5 


41.5 


39.5 


630 


44.5 


40.5 


39.5 


40.5 


800 


35.5 


36.0 


37.5 


31.5 


1000 


39.5 


41.5 


36.5 


40.5 


1250 


39.5 


39.0 


38.5 


42.5 


1600 


43.5 


41.5 


42.5 


36.5 


2000 


42.5 


42.5 


35.5 


28.5 


2500 


42.5 


33.5 


40.5 


26.5 


3150 


45.5 


45.5 


45.5 


43.5 


4000 


41.5 


45.5 


47.5 


42.5 


5000 


43.5 


45.5 


41.5 


53.5 






*1 § 


mm {mm 





[0028] 

[Hi i mm%it&<r>mzmmt>&. 
[02 ] mm&vmmm : z*?m?b?>. 



(mm) 



2 
3 
4 
5 
6 
7 

30 8 

x a (JHttoMftJ) 



[01] 



[02] 





(72)3e«« Bill JfcflH 



